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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To increase the 
display contrast, to widen the viewing angle 
and to obtain fast display by continuously 
verying the tilt angle to the major axes of 
rodlike liquid crystal molecules in such a 
manner it reaches a max. near two alignment 
films and a min. in the middle between the 
alignment films. 

SOLUTION: As for rodlike liquid crystal 
molecules la to lh used for a liquid crystal 
layer 1, rodlike nematic liquid crystal 
molecules having negative dielectric 
anisotropy are used. The alignment films 2a, 
2b have a function to align the rodlike liquid 
crystal molecules la to lh. The rubbing 
direction of the alignment films 2a, 2b is 
substantially parallel to each other. The 
rodlike liquid crystal molecules la, lh near 
the substrates 4a, 4b are aligned so that the 
tilt angle of the major axis direction becomes 
max. (almost perpendicular to the layer) . The 
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in the middle portion between the two alignment films 2a, 2b (near the line X-X) 
are aligned so that the tilt angle of the major axis direction becomes min. (almost 
horizontal). The directions of two polarizers 17, 18 are substantially perpendicular 
to each other, and the direction of each polarizing axis makes substantially 45° 
angle from the rubbing direction of the alignment films 2a, 2b. 
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1. 71, page 111 (1981) ; H*{t¥£§l, m\\tm 

m, no. 22, m^<om, igs*, sn 0*312® 

(1994) ; B. Kohne et al., Angew. Chem. Soc. Chem. C 
1 omm., page 1794 (1985) ; J. Zhang et al., J. Am. Che 
m. Soc, vol. 116, page 2655 (1994)) KIBfcSftT 

m$¥8-2 7 2 8 4&8H<:ia«tf£3. rVxnr^ 

smzmGz&zmmzo fc#u mv&7ic 
nsmmm^zt, n&micis^xmm* 
uoztmrnicKZo zcx\ nm^7tm%m 

*fl£ifltt#m ( I ) ?Stb2n3{fc£t)T-;& 

[0 0 2 4] (I) 

D (-L-P) „ 

sW, D(4P3fi#37T?fcD ; Ltirffioatss-e* 
a (i) mmt^7 (d) ©wwfic* 

to £t"F©*fllfc*^T, LP (SfettPL) 14, Zflj 
(L) £Jt£ftg (P) mi&£fc>tf£t« 

**. 

[0 0 2 5] 



(D2) 




[0 0 2 6] 



[ft: 2 3 




[00 3 0] 
[ft 6] 




[0 0 3 3] 
[ft 9] 




40 

[0 0 3 4] S ( I ) KfcVvC, rffiOliBS (D 

a, 7!\>*vym, j)W-vym, - 

CO-, -NH-, -0-, -S-fc^tmieoffi* 

)W=-vy^s 7V-uyM, -co-, -nh-, - 

0-*<fctf- S -fr&ftSSJ: oatfti5rtf©S*^ 

k -ffioiiss (D a, ri^isym, jiW-Xs 
ylk rv-uyM, -co-fc«fctf-o-*^&«» so 



it. imi 2m%cttfmu\ 7)i>r-uy% 
mm^miz, zm\ z-e*sci:«u\ 7 
v-uymvm^mz, enmi on-hzctm 

ygti, B$S (flk 7;l/*/H, /np ~>7 
A T^m^yW) **LT^Tt± 

ftn7 (D) t^pl^ (P) (CIS^T 

3„ a Ltt7;^^ylS/ca7;^-U>S^S» 

U AR{i7';-bVS*iiiiftt5<, 
[0035] LI : -AL-CO-O-AL- 



-AL-CO-O-AL-0- 

-AL-C0-0-AL-0-AL- 

-A L-CO-O-A L-0-C0- 

-CO-AR-O-AL- 

-CO-AR-O-AL-0- 

-CO-AR-O-A L-0-C0- 

-CO-NH-AL- 

-NH-AL-0- 

-NH-A L-O-CO- 



(9) <mz 0 0 0-2 5 0 0 4 3 

15 16 
Ui:-0-AL- *L-0-CO- 

L12:-0-AL-0- L2i:-S-AL- 

L13 : -O-AL-O-CO- L22:-S-AL-0- 

[0 0 3 6] L23: -S-AL-O-CO- 

L14 : -O-AL-O-CO-NH-AL- L24:-S-AL-S-AL- 

L15 : -O-AL-S-AL- L25 : -S-A R-A L- 

L16 : -O-CO-AL-AR-O-AL-O-CO- [0 0 3 7] S (I) (P) H\ S£5JS© 

LIT. -0-CO-AR-O-AL-CO- aSHOStTBB&f 5. l^ttS (P) ©WXTfc* 

L18 : -0-C0-AR-0-AL-0-C0- to 
L 19 : -0-C0-AR-0-AL-0-AL-O-C 10 [0 0 3 8] 

o- at io] 

L20:-O-CO-AR-O-AL-O-AL-O-A* 

(PI) (P2) (P3) 

— CH=CH 2 — CECH — CH 2 -C=CH 



[0 0 3 9] * * ttfcl 1] 

(P4) (P5) (P6) 



[0 0 4 0] ★ ★ [fbl 2] 

(P7) (P8) (P9) 



6h 3 



i=CH 2 



[0 0 4 1] * £ [{fcl 3] 

(P10) (Pll) (P12) 



[0 0 4 2] ♦ ♦ [fbl 4] 

(P13) (P14) (P15) 



— C0 2 H 



[0 0 4 3] * * [ftl 5] 

(P16) (P17) (P18) 

— CH=CH-n-C 3 H 7 — CH=C-CH 3 0 

6h, -C'H^CH 2 



[0 0 4 4] l^ttS (P)fct, T«It£14S (P 
1, P 2, P 3. P 7, P 8, P 1 5, P 1 6, PI 
7) Sfcfixtf+fS (P6, PI 8) T°$>z>z.tt>m 

X^Uytt^fSfill^ltS (P K P7, P8, PI 
5, P 1 6, P 1 7) -CSSilfctfgfcjffSUN, 3 
(I) fciii^T, n&47iSl 2©S»t?*5o *f*W 
fttm tVX3t^^37 (D) (DfilStCfSUT 
$/6£ft5<, ft*, *ft©LfcP0fi*£fcH*-fci\ Sft 

[0 0 4 5] ZiSttlOf-fXaf-f 7 ^ffiHttfr? 



40 -y * jsatt^? oi^tts ( p ) ymm^ k a 7 

b*>, i«^ttrVXnr^7^S H B a tt^W, TIBS 

(id T*mtwt%%T°&%z.tm*L\ l \ 
(id 

D (-L-R) „ 

t) ; RttzMfca^SfettT;!/*;!/*?**) ; ^lt, n 

«47!jS1 2©BftT?*3„ S (II) ©R!»7 
(D) ©09«, LP (3-fcttPL) £LR (SfcttR 
50 L) KglfS^tt, fflHe©fi£tt7VX3r-ry* 



(10) 

17 

mftwwtm-e&Zo rffioaaga (l) 

Otffl h , MfB© M£ttrV xnf^y^ «H#?©M fc 
IrJ«t?**o R©7;i/*;HStt, KJRfflfflRtf 17124 
OT'&Sclfctf^lX, 17123 07?&3i:fctf£e> 

7;V*^S©7jAW£U\ Rtt, zkHE^fcttK* 
JgmStf 1 715 3 o ©BSM7;^;l/ST$§ t fctftft 

[0 0 4 6] tt¥tog£141H\ ffiHtttf?, 10 
v-, fiffiffifflM* •t;l/D-XiXf^ l, 3, 5- 

fflm<DMMt, 75 H («, N, N-5>*f-;l/*;W* 
75 F) , x;b*^>F (fl, s^fvl/X;]/*** 

S17fiW , >rYy («, 7-fehx >W 
xf-;l>frhy) , x— f;I/ (W, fh7kKD77X 
l, 2-v>'^ h+i/x^y) ^Sti5o 7;l/*;W\7 
^ F& J; tf * h U\ z8gW±<E>£«jgig£ 

LttiUn-Ti' WW h^^e7n-r^> 

[0047] mm^msm^it, m^mm 
m^zmGR&tm£mm\m^zm&&& 30 

fiflJKtt, a-*;l/3px;Wb^ (*M#?F2 3 6 7 6 6 
1 if, ^236767 O^O^ffltW , 7S/u<( 
Vl-T/b (*S^2 4 4 8 8 2 8 ^iSMfBfD , 
a-Mt7K«^S^7^n^yffc^ (KfflftfF 2 

72251 2^iifsi) , zm/>it£Wi mm 

m$3 0 4612 7^ IW1295175 8#Oft^flff 
IBfO , F 'J 7 U W 5 ^/-^Wv- 1 p -7 5 
/7xx;I/fr F>fc<E>ffi#£fe-e (*H#1?F3 5 4 9 3 
6 7 «I«!Bic) , 7^7 'J i>^itf7it^ 40 
ft («S6 0- 1 0 5 6 6 *H#ffF4 2 3 

9 8 5 O^pjMWIEfO fe«ttf^*-9-^7y-;Wt^% 

ommi 21297 o^B^ffl«B«) 
7ti^r»jo«fflitt^ mmmmoo. 0171 

S2 Oll%-eS§Ct*W*b<> 0. 57155M 

W£Ll\ BWx*;l/:?-tt, 2 0mJ/cm z 7125 
0J/cm ! T?fc5tfc**JEF$L<, 1007128 00 
mj/cm 2 T*§ot^&K^LK t\3£KJS 50 
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5 bnmkWT-eymMzm i x % £ 

liV, Jt*WS*tt*Off«tt, 0. 171S2 0|im^* 
§otAWSt<, 0. 57121 5/»nrt?**Ci:tfS 

[0 0 4 8] ^im£14BrtT'®ffiittt#?<OEfi:K 

- ©fflia^twf^o mm 

7-f;l/A© 3 Pffii:o¥^^ft^57128 5° 

T, rVXar^ -y ^fe B H 14 / 7>?t#yv-7'f;bA« 

?©PM t # y ^?-7^ ;l/A©¥ffi t ©Wft 
<ft*«k5fc:ElRl KIBl^]) 
Ifioft, L*^U #f8E#tfX7WEfi'fe;W 
ft Lfc t C 5 , rV X n r -r y ^Ilft^fORSI k 
# 'J v-7^ ;1/ ©¥«4ft ^ 5 715 8 5 * 
XhiX, r^nr^ «y ^fc B B 'lt / 7> : ?t*°y7-7^ 

;i/ AS® <mamx %<%%t, fvxnf^7« 

B B B tt^?©Rfiffifc4-°yv-7^;PA^¥ffit«W 
^/h?<ft5«k5fcElSl GM/vY7'yyFEfi) 

[0049] ±E»^7y 7 mfazmtzrctb 

U ? 5 (c-tr;l/n-xxxr;^/c(it7 v 

\i\ metre, mmmavmmt&ELmkD 
Eini«**cfc*wsu\ uaoifaf ttsj?y^-7'C 

T$»§otAW*Uv\ -b^D-xixf/Wcti, 
n - X Ofglllffillx x r «fc If - h n -fe ;b n - 7 ^ 

i\ •fr/^-xwtiilliXf/WLfcttS T{g« 
flSBU fctt, ^*E?l!(^6OTora^^S*1-§ 0 
KXRTRtix 271S5fS§otAWSL<, 2712 

(«, tFn+j/) m%£Lx^x$>^\ rmm± 

©BiK^-t^n-xtxxr^^ffMbT^Tfcj; 

-X7-br-h, -t^a-xyntf^-F, -tr;bn- 
X7f-U-F, tyl/n-xt Ka+^nif^-b, 
-tr;l/n-77-br- h 7n tftf*- t»**tf-fe;l/0-X 
7-fer- F7f- 1/- h*^Sti*o ■fe;bD-X7-br- 
F7>l/-F^#tff*b^„ ^;l/n-X7-trr-b7 
^ U- h©7f- y ;WkJtli, 3 0 %£A±.Xh% z. t m 
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0 %MTT?*S C t L- < , 1 Tig 3 0 %T?*<5 C 
k*»S5K»SU\ •fe^n-XxXr/Wi, rVXn 

f^7* ffintttf?®*® o . i nm 5 at % ©t 

[0 0 5 0] S7y*ffiB?SttS!ltt, 7yjRM?*#tf 

Bfektts. y-^yfe a^vtt&s^ 
«P5tt©IMttS£ «fc milt Ktt 5 ft S iSBSfr 6 * 

f»t!», TIBS (HD-p^to^nSo 10 

(III) 

R f-L 1 -Hy 

Rftt, 77*M?T*g5Sn/c-ffi0^b7j<^ 

^LT, HyttftdcttST?**. S (III)ORftt, « 

it 7 u ->i>m?&zz t mt u\, 7i^mmm 

©K*M^tt67SS3 0T*fcStfc*WSU\ Kft 
7j<*St#$ti§7j<*^0-g[5S/ctt^a, 77* 20 
H^TWUStiT^*. 7v*JS ; Fe, Kft7KHStc# 

snazk*]*?© 5 o %w±*njft-r* c l 

<, 6 0%W±£B$t3Ct/W#;£L<, 7 0% 
JJLh*f»t*Cfc«<S5lCffSL<, 8 0%J-X±£B 

flSO/NnyyjR? (R JURIS?, JUIWF) T*B&£ 
flT^TtJ;^. RfO«l*ttTfcwta 
[0 0 5 1 ] R f 1 : n-C» F» - 
R f 2 : n-C 6 Fp - 

Rf 3 : C 1- (CFz -CFC 1) i -CF 2 - 30 
R f 4 : H- (C Fz ) « - 
R f 5 : H- (C F, ) » - 
R f 6 : n-C» Fn - 
R f 7 : ^y^7Wo7i^l/ 
R f 8 : n-C? Fu - 

Rf 9 : C 1- (CF 2 -CFC 1) i -CF 2 - 
R f 10 : H- (CF. ), - 
R f 11 : H- (C F* ) , - 
R f 12: C 1 - (CFi ) • - 

R f 13 : C 3 F? — 40 
[0 0 5 2] S (IlDfcfc^T, rffiOJSBgfi, 7Jl> 

*uy%, 7U-U7S, ziffiO'N-roass, -co 
— N R— (RttK*JS?»3bM7!r55 07;I/*7l/S 
SfctizkS&jg?) s -o-, -so 2 -**tf*n5o 

C£:bW£U\, S (III)©L 5 OW*WTK^t. £ 

fflwm'tts (r f ) «§^u ^iJ^Mtts (h 

y) (C|g#-r§o AUiT^+U^g, ARttTU-lx 
yS, H c ttrffiO'\ru«9J|*Kii|cl-*. 7 

7U-b>'Sfc' ( j;ti : 'rfl©-\rnSSS 50 
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[0 0 5 3] L0 
L51 : -S Oz -NR- 
L52 : -AL-0- 
L53: -CO-NR- 
L54 : -AR-0- 

L55:-SOz -NR-AL-CO-0- 
L56 : -C0-0- 
L57 : -SOz -NR-AL-O- 
L58 : -S0 2 -NR-AL- 
L59 : -CO-NR-AL- 
L60 : -AL-O-AL- 
L61 : -Hc-AL- 
L62:-S0 2 -NR-AL-O-AL- 
L 63 : — A R — 

L64 : -0-AR-S0 2 — N R — A L — 
L65: -0-AR-SOz -NR- 
L66 : -O-AR-0- 

[0 0 5 4] S (III)OHytt, /-^ttlMttS, 

7-t ymmm, * y^^mwm^ 

mil\ A (IlDOHyOWSWTK^f. 
[0 0 5 5] Hy 1 : - (CHz CHz 0) » -H (n 

asm 30 mm 

Hy 2 : - (CH 2 C Hz 0) „ -r' (n&57JS3 

oosr, r 1 tmMsi&winmeorfr&im 

Hy 3 : - (CH 2 CHOHCHz ) . -H (n«57i 
S3 0©SJS) 

Hy4 :-C00M (Mt*7j<*JS?, 7;k& 

Hy5 :-S0, M (MM:***?, 7;l^U£IH? 
S/cfcMMI) 

Hy 6 : - (CH 2 CHz 0) „ -CHz CHz CHz 
-SO, M (n(4 571S3 0©Sft, MttzKJRR? Sfe 
tt77l/*'J^BH?) 
Hy 7 : -0P0 (OH) z 

Hy8:-N~ (CH S )= • X" (XttAO^Jg 
?) 

Hy 9 : -COONH, 

[0 0 5 6] /^yftlMttS (Hy K Hy 2, H 
y3) *<#8:L<, #yxf-U^*-9-^Ffr5ftSa 

7j<tts (Hy 1) mt>mi\,\ s (iii)T-^$n 
%n7vmmm\<Dmm*, w±«Rf, l 5 

*tfHyO«*5WUT^r. 
[0 0 5 7] F S - 1 : R f 1 - L51 (R = C 3 Ht ) 
-Hy 1 (n = 6) 

F S-2 : R f 1 - L51 (R = C:. H, ) -Hy 1 (n 
=11) 

FS — 3 : Rf 1— L51 (R = Cs Ht ) -Hy 1 (n 
= 16) 



FS- 


4 


R f 1 


-L51 (R = 


C 


H7 


) -Hy 1 


=21) 














F S- 


5 


R f 1 


-L51 (R = 


C 


Hi 


) -Hy 1 


= 6) 














F S- 


6 


R f 1 


-L51 (R = 


c 


H7 


) -Hy 1 


= 11) 














F S- 


7 


R f 1 


-L51 (R = 


c 


H* 


) -Hy 1 


= 16) 














FS- 


8 


R f 1 


-L51 (R = 


c 


H, 


) -Hy 1 


= 21) 














F S- 


9 


R f 2 


-L51 (R = 


c 


H, 


) -Hy 1 


= 6) 














F S- 


10 


R f 2 


-L51 (R = 


c 


Hi 


) -Hy 1 


= 11) 














F S- 


11 


R f 2 


-L51 (R = 


c 


H, 


) -Hy 1 


= 16) 














F S- 


12 


R f 2 


-L51 (R = 


c 


H ? 


) -Hy 1 


=21) 














F S- 


13 


R f 3 


-L52 (AL 


= 


CH 2 


) -Hy 1 


= 5) 














F S - 


14 


R f 3 


-L52 (A L 


= 


CH 2 


) "Hy 1 


= 10) 














F S- 


15 


R f 3 


-L52 (AL 


= 


CH 2 


) -Hy 1 


= 15) 














FS- 


16 


R f 3 


-L52 (A L 


= 


CH 2 


-Hy 1 


= 20) 














FS- 


17 


R f 4 


-L53 (R = 


c 


H7 


-Hy 1 


= 7) 














F S- 


18 


R f 4 


-L53 (R = 


c 


H7 


-Hy 1 


= 13) 














F S- 


19 


R f 4 


-L53 (R = 


c 


H7 


-Hy 1 


= 19) 














F S- 


20 


R f 4 


-L53 (R = 


c 


H7 


-Hy 1 



-Hy 1 
-Hy 1 
-Hy 1 



=25) 

[0 0 5 8] F S— 21 : R f 5-L52 (AL = CH; 
-Hy 1 (n =11) 
F S -22 : R f 5 - 
= 15) 

F S —23 : R f 5- 
=20) 

F S -24 : R f 5 - 
=30) 

F S —25 : R f 6- 
1 (n =11) 
F S -26 : R f 6 - 
1 (n = 17) 
F S-27 : R f 6- 
1 (n=23) 
F S —28 : R f 6- 
1 (n=29) 



F S -29 : R f 
Hi ) -Hy 1 
F S -30 : R f 
H 2 ) -Hy 1 
F S —31 : R f 
H 2 ) -Hy 1 
F S -32 : R f 
F S -33 : R f 
F S-34 : R f 

10 F S -35 : R f 
F S-36 : R f 
F S -37 : R f 
F S -38 : R f 
F S -39 : R f 
[0 0 5 9] 
F S -40 : R f 
F S —41 : R f 
F S -42 : R f 
F S —43 : R f 

20 F S -44 : R f 
= 7, R 1 =C 
F S —45 : R f 
= 13, R' =C; 
F S —46 
= 20, R 
F S —47 



mm 

22 

1 -L55 (R = C 

(n=20) 
1-L55 (R = C 

(n=30) 
1-L55 (R = C 

(n=40) 
1 -L56-Hy 1 
1 -L56-Hy 1 
1 -L56-Hy 1 
1 -L56-Hy 1 
7-L56-Hy 1 
7-L56-Hy 1 
7-L56-Hy 1 
7-L56-Hy 1 



: R f 



: R f 



L52 (AL = CH 2 
L52 (AL = CH 2 
L52 (AL = CH Z 
L54 (AR=p-7i-l/y) -Hy 
L54 (AR=p-7x-ly» -Hy 
L54 (AR=p-7x-Uy) -Hy 
L54 (AR=p-7x-L-» -Hy 



F S —48 
= 5) 
F S —49 
= 10) 
F S —50 
= 15) 
F S —51 
=20) 
F S —52 
H») -Hy 3 ( 
F S -53 : R f 
Hi) -Hy 3 ( 
F S -54 : R f 
Hz) -Hy 3 ( 
F S —55 : R f 
Hi) -Hy 3 ( 
F S -56 : R f 
FS-57: Rf 
F S —58 : R f 
H 2 ) -Hy 4 



F S- 



: R f 



H 2 ) -Hy 4 
[00 6 0] 



1-LO-Hy 1 
1-LO-Hy 1 
1-LO-Hy 1 
1-LO-Hy 1 
1-L51 (R = C: 
, H; ) 

1-L51 (R = C: 

. H 5 ) 

1-L51 (R = C: 

2 H 5 ) 

1-L51 (R = C: 
. H s ) 
8-L52 (AL 

8-L52 (A L = 

8-L52 (A L = 

8- L52 (A L = 

1 -L57 (R = C 
n = 5) 

1-L57 (R = C: 
n = 7) 

1 -L57 (R = C 
n = 9) 

1-L57 (R = C: 
n=12) 

9- L O-Hy 4 

3- LO-Hy 4 
1 -L58 (R = C: 
(M=K) 

4- L59 (R = C: 
(M=Na) 



0 0 0-2 5 0 0 4 3 

H, N AL = C 

H> x AL = C 

H, , AL = C 

n = 5) 
n=10) 
n =15) 
n=20) 
n = 8) 
n=13) 
n=18) 
ri =25) 

n = 6) 
n=ll) 
n=16) 
n=21) 

H 7 ) -Hy 2 (n 
Ht ) -Hy 2 (n 
H, ) -Hy 2 (n 
H, ) -Hy 2 (n 
CH* ) -Hy 1 (n 
CH 2 ) -Hy 1 (n 
CH 2 ) -Hy 1 (n 
CHi ) -Hy 1 (n 
, Hi , AL=CH 2 C 
. H, , AL=CH 2 C 
. H 7 , AL=CH 2 C 

1 H 7 , AL=CH>C 



(M=H) 
(M = H) 
H ? , A L = C 



23 

F S— 60 : R f 1-LO-Hy 5 (M = K) 
FS-61 : R f 10-L60 (AL' =CIL , A L 2 =CHzC 
Hz) -Hy 5 (M=Na) 

F S —62 : R f 11 — L 60 (AL 1 =CHz , A V =CftC 
Hz) -Hy 5 (M=Na) 

F S-63 : R f 5-L60 (AL' =CHz , AL 2 =CHzC 
Hz) -Hy 5 (M=Na) 

F S-64 : R f 1 -L58 (R=C 3 Hr, AL=CHzCHzC 
Hz ) -Hy 5 (M=Na) 
F S —65 : R f 1 — L 51 (R = Cs H? ) — Hy6 (n 10 H y 5 (M= H) 
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* Hz , AL 2 =CHz CH2 CHz ) — H y 6 (M=Na) 
F S —73 : R f 12-L0-Hy 5 (M=Na) 
F S -74 : R f 13-L63 (AR=o-7i-U» -Hy 
6 (M=K) 

F S —75 : R f 13-L63 (A R =i-7x-b>) -Hy 
6 (M=K) 

F S-76 : R f 13-L63 (A R =p-7x^b>0 -Hy 
6 (M=K) 

F S —77 : R f 6-L64 (R=CzHs, A L =CHz CHz ) - 



= 5, M=Na) 

F S -66 : R f 1 -L51 (R = C 3 Hz ) -Hy 6 (n 
= 10, M=Na) 

F S —67 : R f 1 — L51 (R = Cj Hz ) -Hy 6 (n 
= 15, M=Na) 

FS-68: R f 1-L51 (R = C 3 Hz ) -Hy6 (n 
=20, M=Na) 

F S —69 :Rfl— L58(R = Cz H> , AL = CH 2 
C Hz ) -Hy 7 

FS-70: R f 1-L58 (R = H, AL=CHzCHzCHz ) 
-Hy 8 (X = I) 

F S —71 : R f 11-L61 (TfEHc, AL=CHzCHzC 
Hz ) -Hy 6 (MttftS) 

[0 0 6 1] 

lit I 6] 

FS-7 1 60H c 



H 3 C- 



F S-78 : R f 6-L65 (AR=p-7i-l/V, R=Cz 
Hs) -Hy 1 (n = 9) 

F S-79 : R f 6-L65 (AR=p-7x-l/X R=Cz 
Hs) -Hy 1 (n=14) 
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VActtSB8l?-;H|iR0iiL#ffiT*t) ; xti, 2 071 
29 5t;l/% W$L<ti2 47129 0 
9 : ytt, 57128 0*;I/% (»^U<tt77127 0* 
;!/%) ;^UT, z«07123 o*;l/% (mi 
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[0 0 9 7] a«B B H g^gH©W S»J 1 TffftBb 
/cX7WE^b b b^©s1», tt^WStftt*?* 

ttttfc. l H B B -b;l/©7e>^[6]i:7 1 £¥W^ttS©7 10 
\£y?mt&, JK¥fflcft*J:5lcEIILfe. 

d^lRl t tt 4 5 ' ©ft gE ft 3 «fc 3 E EH U /to ftHS 

^SBojss-fe^c, i k h z (omnmnEmhu u 

2 V , US* 6 V © J -V U -* 7-Y h *- K t 
tLX, ±-F£feT?3yh5^hJtl0!W»5n*a» 
[0 0 9 8] WJ3] 

0fc¥Wg#tt#F0ftB{) 6 0 /im©#U Xf-l' 

y7-i';i'A%^WS^ttt°yv-7^;i/AfcLTffl^ 
fc. #y^i/>7>r;i/Att, ft^WE£©-«itt£* 

U ftm^7^A®EftLTTOT&o/c 0 Sfc, 
7l , ;l/A©R eW- r—>3M±, 200 nmT*So 

E, Hfi(S0lj2T'fflV^cffifi!(O^?S*#4©^-3-^ 30 
-£ffl^Tl*U ilgl Om/s, ttftl 3 0 °C©JS 

*nm*%m t m 5 e > 1 1 we s t 

1 0#Hfoli»LT, rV^3r^7^?fo B Bttfl: 
X\ (6fffi7MWT*ffllf^T 6 0 0 m J / c m 2 

^bfc„ ^©^elt, mmnwtm&u ft 
x n r y 7 * autt^?© mm t # y 7 w ;w> © 

¥ffii:©¥i5fi84fttf 5 0" T-$oT, fVXnr-fy 
7?fe B H tt^?t #y v-7^AStfflfc©EBSttf*t < 
ft 3 i: , fVxnf^^ «*tt^OP3fiBi * U v 
-7^;bA©¥ffii < ft 3 «fc 5 icBHlRj 

($/vf7yy FEft) LTVfc. 3tt¥Wa*tt*?0 

[0099] im^mmmmm mm 1 -eft m t 



«rW 2000-250043 
34 

ey^fittt, $¥firEft3£-5EEBLfc, Jt^ft 
fl£1«7©^ifJE, H»iJ 1 T-flnKUcOitt*?*- 

^g»©rS B B B-b;bt, 1 k H z ©5©gS«BE*WiPL, 
2 V , 6 V ©/- VJ ~*7>r h*- F t 

t LT. ±T£*T-3>h7Xhi:tl 0^f#P»tl§lif 

ft^stet/co »ss*s 1 aicjjft-. 

[0 10 0] [*»J4] 
0t^WS^tt*?Of^S!) 6 0 n m ©*y 
h7^;bA^-tt®#b/ctt, yjhhoMKftfa 

|fOReW-f->a>H> lOOnmft^ft. 
Sfe, TBSTf£ll«nSNz7r^*-tt, 0. 5T* 

Nz = (n x — n z) / (nx — ny) 

n x*J«ttfn ytts ffirtO±HSf*T?*'J (nx 
>ny) ; n zli, ff^SlBilOjaSf*?*^ : *tT, 
dtt, JS^T$»§o 

[0101] cftdis^wo^is) ^ss^j 1 ?mb 
k^vjmm&tiwmmfc, $mm 3 xmifc 

mt%& ? ew 0 #w /co » 7 e > 7^ t 

tt*?Onx©*iRil:Ofta*'4 5° Kft*J:5CEB 

wtM& <D\umm-fi fa a s \, hc l , ®% n t » 

bfco ?fo B Bg/^MOrfe B B -tr;Wc, 1 kHz©®&&* 
jeeMpU ea^2v, ,is^6voy-Ty-*7 

[0 10 2] [H»5] 

Gtt*«a*tt3lffOff«) 1 0 0 /imO>t°yxf- 
b>7 -Y ;b A %7fe¥S^lS77 tt>f° 'J V- 7 -Y ;l/ U t L Tffl 

^fco #yx^uy7^;i/Aa, ^Wtto-l« 

^«^7^;VAfflEWLr¥fTT*ofc. S 
tzs i^*5 5 0 nmO^T«Lfc7-l';VA<DR e 

-r-i/ 3 >a, 2 0 0 n mxh-D rco HMJ ztmu 

m<D? ey?m t, t°v*3-uy7j iimmm 
<Dmmmh%o e«©±(c, mmxm^tc 



35 



(19) 



#12 0 0 0-250043 
36 



giom/s.Mno wmzmfom t m mmmm t%%^ teas <o %b^rc 0 iamoiayt 

LT, rVX3r^7^?fe a H ttfb^*E[S]$^/co 1 5° t45 «fc 5 fcKliLfc. {lftfll®{«®fJ^ US 

1 3 o°cicmLmm-c\ M&mmm^x 1 o o jim© h y T-tr^w^i/n-T^^kk (7^ 

6 0 0 m J / c m 2 0**HME!SWU f^3f^ 7 7 ^ ft±¥*7^;l>A (ft) S!) fc&SOSfctf T\ « 

ggifc ga^-eft^ufe. dOct^tt [0104] (jsfiS^giio^fK) *MiJit?^b 

fanr^y^iitt^ bttmtz&ok.mm-c. \m^mmmf&L 

^(Dmmt t° U ;VA©¥Ei: fc„ «t*-b;l/07 if y fctt^WStf til®? e y 

-7^;W^Efc©Klitf:*:t<ft5^ fVxnf^ *©SS-fe;l>£* l kHzflje&S&SEfcEPiraU fig 

7 X ffi RffiE i: # 'J v - 7 f i: 0 US* 6 V o 7 'J - * 7 -Y b F t L 

tmnm^<%zz?tcm w^vvvm) fc. a^fci^fcasi^ttfcayb^biu 

UTVfc„ ^«S#tt*?©And*9J£Lfci:<: LT, ±T£*n?3Vb7:* bJt 1 0tffl?>ti§«l 

5, 1 6 0 nmTSfcofc, £$J£Lfc<, *g£*£ 1 

[0103] (ffi P««0ft8O J£# U er.;b [0105] 

7>i3-fr7j)ii>£3vmzw&z-&x* mm&tt 20 [in 



SI* 



*agft 



± 



T 



mfeflM 1 
mm 2 
mm 
mm* 
His 



7 0' 
7 2' 

7 5' 

8 r 
7 0' 



7 r 

7 3' 

7 6' 

8 2' 
7 0' 



7 6' 

7 6' 

8 0' 
8 0' 
7 5' 



7 6" 

7 6° 

8 0° 
8 0° 
7 5° 



[0 1 ] 7,fumm^m<Dmikmt^<Dm^ 
[0 2 ] 77iy-Yia» B H-b^fflv^ctfe B B */^*0 

[H 3 ] ^ WStfttlfrF t J; S ^ 7" U'T SBl^IffiS-fe ;U 
[?WM 

1 r«m 

1 a~l h fif«ffiftt»? 

2 a "FSBlRlM 
2 b ±IBft§t 

3a TMmmm 

3b ±10Mffi 



40 



4 a TS« 
4 b ±Sfi 

1 0 x7WiEftiKJHr;V 
1 1 a TllftSfr? 
1 1 b IfiJBIS? 

12a, 12b mmum? 

1 3 ^UT-71';I/A 

BL /^vfb 

PAa TdJtSR^WiBJtttOlRlf 

PAb IflBBR^OflBHlllOlRlt 

RDa, RDb fe a B ^®Eftl®7 

rdc RDd mmi5m?<D7\£yvm 
x-x -«©EiRiigo*H (mm) 



[01] 

(off) (on) 



® 



4 



® 



-si* 



0 

c _ , 

RDb > |e 



0 OH 



0 ft 



0 

<? 64-1 1 

ROto > ]e 



4. 



f 



ft 



0 ft^ 
0 ft 



